Cloning of bovine embryos by multiple nuclear transfer.
The in vitro development of multiple generation bovine nuclear transferred embryos to blastocysts and their survival ability after freezing and thawing were examined. Parent donor embryos which had 20 to 50 cells were recovered from superovulated cows. Follicular oocytes matured in vitro were used as recipient oocytes. The recipient oocytes enucleated at 22 to 24 h after the onset of maturation were preactivated at 33 h. Enucleated oocytes with a donor blastomere were fused 9 h after activation by an electric stimulus and the fused oocytes were cultured in vitro (first generation). Reconstituted oocytes that had developed to the 8- to 16-cell stage 3 to 4 d after fusion were used as donor embryos for the next generation. Recloning procedures were performed twice (second and third generations). The proportion of recipient oocytes successfully fused with a blastomere increased with the cycle of nuclear transfer. Eighty to 86% of fused oocytes developed to the 2-cell stage and there was no significant difference with the generation. The proportion of reconstituted embryos receiving blastomeres derived from first generation embryos had higher developmental ability in vitro, than those derived from other generations (43 vs 31% for 8 to 16-cell stage, 37 vs 20 and 21% for blastocyst stage). The number of cloned blastocysts increased with repeated nuclear transfer (once: 6.2 +/- 4.3, twice: 19.8 +/- 9.2 and three times: 30.0 +/- 14.7) but varied greatly with each parent donor embryo. The in vitro viability of cloned blastocysts after freezing and thawing (59%) was low but not significantly different from that obtained for in vitro fertilized blastocysts (72%). After transfer of either fresh or frozen-thawed cloned blastocysts to 21 recipients, 10 of them were pregnant on Day 60. Four and 3 offspring were produced from 20 fresh and 14 frozen-thawed blastocysts,respectively.